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WARNING DEVICE AND METHOD 
FIEIJD OF THE INVENTION 

The present invention relates to warning devices. 

5 

BACKGROUND OF THE INVENTION 

Many medicines and food products have an expiration date printed on packaging, 
which is the last date on which the product is recommended for use. These products are 
defined herein as products with a '^^g^e e?q>iration date". 

10 Also, th^e are products whose expiration date is based on two e3q>iration 

mechanisms: the first one is the printed expiration date as mentioned before, and the second 
one is a time limit starting firom the first time of opening the seal or of using the product. 
These products are defined herein as products with a "double expiration date". Examples of 
these products include: eye drops — to be used within one month fi-om first opening, nose 

15 drops - to be used within one month fi-om first opening, certain salad dressings — to be used 
within 6 weeks from first opening. 

The second expiration mechanism, which is measured fi-om the time of opening the 
package, is extremely problematic at present, because there is no indication of the point in 
time when the product e7q)ires (unlike the printed expiration date). Por example, suppose that 

20 a few weeks afl:er first use of eye drops, there's a need to use them again. It is most likely 
that the user cannot remember whether 3 weeks have passed firom the first use, so that the 
product can be used, or 5 weeks have passed fi"om the first use, so that the product must not 
be used. 

Thus, the use of expired medicine and foods is very likely today, particularly of 
25 products with an expiration date counted firom the first opening. It is also likely that people 
forget to check the printed expiration date. The result may be inefiScient treatment, 
consumption of spoiled products, direct damage to consumers, and damage to manui&cturers 
in terms of reputation and possible law suits. 
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STJMMARY OF IHE INVENTION 

The present invention provides a compact electronic device which automatically 
provides an alert when the product has reached the expiration date (i.e. should be disposed of 
and not used). Preferably, the device is located on or inside the packaging of the product, for 

S example, within the cap of a bottled product. 

The device might be in various shapes and dimensions, and located in various options. 
For example: the device might be inserted within the cap of a product sold in bottles or tubes 
with caps. Another example: the device might have a flat shape, so that it can be attached to 
the packaging of llie product as a sticker (adhesive label). 

10 The device automatically provides an alert when the expiration date for Ae product 

has passed. Optionally it can provide another signal during the period in which the expiration 
date has not passed yet, A simple example: before the expiration date, the device activates a 
voice message saying: "OK TO USE." After the expiration date, the device activates a voice 
message saying: "EXPIRED,. EXPIRED.. EXPIRED..". 

15 The signal activation may be accomplished by various means. One example: For a 

medicine sold in a bottle with a cap (e.g. eye drops), a mechanical switch might activate the 
i^gnal by shorting a circuit when tiie cap is opened. Another example: For tablets sold in 
paper or plastic packaging (with no cap), a motion sensor, which can be a part of the device, 
identifies that the medidne has moved, thus activating the signal. 

20 The device has several functional versions: 

a. A version for products with double expiration date, which is designed to provide 
an alert only upon expiration of the time limit fi*om first opening. 

b. A version for products with double expiration date, which is designed to alert 
expiration due to either or both of the two expiration mechanisms: expiration due to time 

25 Umit fi'om first opening, or general expiration date, from the date of manufacture (the one 
which is usually printed on the packaging). 

c. A version for products with a single expiration date (the one which is usually 
printed on the packaging). 

The device provides an alert when the product has passed this expuration date. The 
30 alert signal may be audible or visual or both. 
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An audible signal might be beep sounds, tunes (music) or voice (a speaking device). 
A visual signal might be a constant or blinking light, or a changing visual display, as by using 
a chemical process, e.g. strip which changes its color after a predefined time. 

Generally, an audible signal is preferred because the user hears it, while a visual 
S signal might be missed, unless the user is actually looking at or for it. However, for some 
applications the visual signal is useful, for example, providing an alert of expiration for 
people with hearing problems. If desired, both an audible and a visible indication may be 
provided. 

The alert signal for expiration, or the dififerentiation between prior to eviration and 
10 post expiration, can be achieved in several ways: 

Option 1 : while the product has not expired, there will be no alert. When the product 

has expired, there will be an alert signal. For example: continuous beep soxmds when opening 

the cap or when picking up the product. This alert indicates that the product should be 

disposed oj^ and should not be used anymore. 
15 Option 2: while the product has not e^ired, there will be one kind of signal. When 

the product has expired, there will be another kind of signal. For example, before expiration, 

when opening the cap or vjhm picking up the product, there vnH be a beep soimd each S 

seconds, or a voice saying "ok to use". After eviration - when opening the cap or when 

picking up the product, there will be continuous loud high-rate alert beep sounds or a voice 
20 saying "expired . . . expired . . . expired". It vAll be appreciated that, if the device malfimctions 

for some reason (e.g. the battery is dead), and there is no signal at all, this will also mean that 

the product has expired, and should not be used. 

Option 3: while the product has not expired, there will be some kind of signal. For 

example: a short melody (tunes) when opening the cap or when picking up the product. 
25 When the product has expired, there will be no signal at all. The absence of a signal indicates 

that the product should be disposed, and shall not be used anymore. 

Option 1 is least desirable, because if the device malfimctions for some reason (e.g. 

the battery is empty), the user might think that the product has not expired, and may be used. 

Preferably, the product will be designed to include a battery whose life is longer than the 
30 product's shelf life, so that this should not happen. Option 2 and option 3 are preferred. 
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because there must be a signal indicating tiie product can be used. If there is no signal, the 

product should be considered as expired, thus disposed. 

The device is very low cost, thus the device can be disposed of with the disposed 

product or packaging. The device is also extremely simple to use: it operates automatically. 
S No special user activation or setup whatsoever is required. Rather, the device is factory set 

for its specific product. 

There is thus provided, in accordance with the present invention, a warning device to 

be attached to packagmg of any product which has an expiration date, the device including 

timer means for counting passage of a pre-set period of time, according to a timing program 
10 tailored for the product, to the expiration date, and for providing a signal at the OTpiration 

date, an indicator arranged to receive said signal and to provide an indication to differentiate 

a pre-expiration date period from a post-expiration date period, and a sv^tch coupled to the 

packagjbtig and arranged to activate the indicator when a person attempts to use the product. 

According to one embodiment, the device includes means for counting passage of a factoiy 
15 pre-set period of time firom manufacturing date, according to a timing program tailored to a 

selected product, and an indicator for providing an indication to differentiate the pre 

esqpiration period firom the post expiration period. 

According to an alternative embodiment, the device includes means for counting 

passage of a pre-set period of time from the date of first opening of the product packaging by 
20 consumer, according to a timing program tailored to a selected product, and an indicator for 

providing an indication to differentiate the pre expiration period firom the post expiration 

period. 

According to a preferred embodiment, the device includes a printed circuit board 
(PCB) with a chip-on-board having a dedicated timing program for providing signals in 

25 accordance with the timing program, an in-&ctoiy activated trigger for activating a timing 
covmtdown fi'om date of manu&cture, a signaling device, such as a speaker, an automatically 
activated switch for activating the signaling device whenever the product packaging is 
opened, or whenever the user attempts to use the product, and an internal power source, 
such as a battery, for powering the device. 

30 According to another preferred embodiment, the device includes a printed circuit 

board (PCB) with a chip-on-board having a dedicated timing program for providing signals 
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in accordance with the timing program, an automatically activated switch for activating the 
timing countdown jfrom product's first opening by consumer, a signaling device, an 
automatically activated switch for activating the signaling device whenever the product 
packaging is opened, and an internal power source for powering the device. 
5 Preferably, the device is deagned for the life span of the related product, so that 

battery replacement will not be needed. 

As mentioned before, the use of audible tones (beeps, melody, voice) as a signal can 
be replaced with light, i.e. using a visual signal instead of a sound signal. For example, this 
can be a constant light or a blinking light. This solution maintains the same low cost and 

10 functional simplicity of the device. This solution is good for people with hearing difficulties, 
as well as for people who prefer a silent device. The operation is based on the same principle: 
when the consumer opens the product packaging or attempts to use the product (medicine, 
food), blinking lights appear, indicating whether the product has expired (e.g., blinkmg red 
light) or not expired (e.g., blinking green light). It is also possible to combine both a visual 

15 and an audible indication for the same product. 

There is also provided in accordance with the invention, a method for providing a 
warning for a product which has an expiration date. The method includes coupling to the 
product packaging timer means for counting passage of a pre-set period of time, according to 
a timing program tailored to the product, to the expiration date; and an indicator for 

20 providing an indication to differentiate a pre-expiration date period from a post-expiration 
date period. The method further includes triggering the timer means to automatically begm 
counting passage of the pre-set period of time, and automatically activating the indicator 
after passage of the pre-set period of lime. 
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BRIEF DESCRIFnON OF THE DRAWINGS 

The preset invention will be fiirther understood and appreciated from the following 
detailed description taken in conjunction with the drawings in which: 

Fig, la is a sectional view of packaging including a warning device constructed and 
5 operative in accordance with one embodiment of the present invention; 

Fig, lb is an enlarged front view of the subassembly marked as detail A of the device 
of Fig. Id; 

Fig. Icis an isometric view of the subassembly of Fig. lb; 
Fig. Id is an e?q>loded view of the packaging of Fig. la; 
10 Fig. le is an isometric view of the subassembly marked as B in Fig. Id; 

Fig. 2a, is an exploded view of a device constructed and operative in accordance with 
another embodiment of the present invention; 

Fig. 2b, is an isometric view of the same assembly; 
Fig. 2c» is an isometric partial view of the same assembly; 
15 Fig. 3 is a flow chart of operation of a device constructed and operative in 

accordance with one embodiment of the present invention; 

Fig. 4 is a flow chart of operation of a device constmcted and operative in 
accordance with another embodiment of the present mvention; 

Fig. 5 is a flow chart of operation of a device constructed and operative in 
20 accordance with a further embodiment of the present invention; 

Fig. 6 is a flow chart of operation of a device constructed and operative in 
accordance with yet another embodiment of the present invention; 

Fig. 7 is a flow chart of operation of a device constructed and opierative in 
accordance with a fiirther embodiment of the present invention; 
25 Fig. 8 is a flow chart of operation of a device constructed and operative in 

accordance with yet another embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a compact electronic warning device, preferably 
located on or inside the packaging of a product having an expiration date, such as medicines 
or foods. This device automatically provides an alert when the expiration date of the product 
5 has passed (i.e., when the product should be disposed of and not used). Devices according to 
the invention may be used for indicating e?q)iration time after which the product is less good 
or less safe to use or not good at all or not safe to use at all or stricfly forbidden to use. They 
may be used on products which have expiration dates due to safety reasons, due to functional 
reasons, or for any other reason. The wanung device according to the invention includes 

10 timer means for counting passage of a pre-set period of time, according to a timing program 
tailored for the product, to the expiration date, an indicator for providing an indication to 
diBFerentiate a pre-expiration date period from a post-expiration date period, and a trigger or 
switch to cause the timer means to start a countdown from the manufacturing date, or from 
the first opening date, or both independentiy. 

15 The electronic unit preferably includes the following components: 

a. A printed drcuit board assembly (PCB), preferably \wth a Chip-On-Board, that is 
responsible for time measuring, based on a fectory preset timing program (internal 
programming), and for sending signals to a signaling means. The PCB can be 
standard epoxy-glass, or a new generation printed curcuit — which uses an 

20 inexpensive, thin, possibly flexible base, such as paper or some type of polymer, or 

any other PCB. The thin PCB option is particularly suitable for designing a device in 
the shape and size of an adhesive label. 

b. Signaling or indicator means, such as piezo speaker (a very thin speaker) or 
another lype of speaker, or a steady or blinking Kght, such as a LED or Micro Bulb, 

25 or wy other small size signaling means. 

c. A switch or trigger to activate the signaling means when the user opens the 
packaging or attempts to use the product. In the case of a product in a bottie with a 
cap, the trigger can be a mechanical switch, activated by opening the cap. In the case 
of a product, such as tablets, in a paper box, the trigger can be a motion sensitive 

30 component. Alternatively, any other suitable trigger can be utilized, for example, a 

sensor to sense the sound made when a user extracts a pill froni a blister pack. 
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d. When fhe product has an expiration date counted from the manu&cturing date, 
there is provided a switch or trigger which is activated in the factory at the time of 
manufacture, thus activating countdown. It will be appreciated that the "trigger" can, 
in eflfect, be installation of the battery or any other process during manufacture or 

S assembly, with no separate switch or other element required. 

e. In addition or instead, when it is desired to identify an expiration date a pre- 
defined lime after tiie first opening, there is provided a swtch or trigger which 
identifies the first opening of the product, and activates countdown. In the case of a 
product in a bottle with a cap, the trigger can be a mechanical switch, activated by 

10 opening the cap. According to one embodiment, the trigger is the same mechanism 

mentioned at the previous paragraph (c), having a dual fimction: i.e. it activates the 
signaling at every cap opening, and it also activates the countdown at the first 
opening. Altematively, this trigger can be a different switch, possibly connected to a 
seal on the cap, and activated when tearing off the seal. If the device is a kind of 

15 adhesive label, the triggering may be activated as a part of tearing the seal with the 
first opening. 

f. A power source, preferably a small battery, such as a 1.5 Volt LR41 or LR 1 130, 
or any other ine?q)ensive small cell. A very thin battery is preferably when the device 
is designed in the shape and size of an adhesive label. Some existing new 

20 technologies, such as 'Tower Paper" may be considered. 

The device has several fimctional versions: 

a. A version for products having two e?q)iration dates, but which is designed to alert 
only at the expiration of the time limit from the first opening. In this case, the countdown is 

25 activated from the moment the consumer first opens the product. 

b. A version for products with two e3q)iration dates, which is designed to provide an 
alert at the expiration of a time limit according to either of the two expiration mechanisms: 
expiration due to time limit from first opening, or general expiration date, from 
manufacturing (which is usually printed on the packaging). In this case, there are two 

30 independent countdowns: one countdown is activated from the moment the consumer first 
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opens the product, and the second countdown is activated by the manufacturer, as a part of 
the manufacturing process. 

c. A version for products with a single expiration date from the date of manufacture 
(which is usually printed on the packaging). The device provides an alert when the product 
5 has passed this expiration date. In this case, fhe countdown is activated by the manu&cturer, 
as a part of the manu&cturing process. 

The invention can be applied in various embodiments, a few of which will now be 
described by way of non-limiting examples. 

Referring now to Figs, la and Id, there are shown sectional and exploded views, 
10 respectively, of a product having an expiration date packaged with a warning device 
constructed and operative ia accordance with one embodiment of the present invention. 
Figs, lb and Ic are enlarged perspective and front views of the subassembly narked as detail 
A in Fig. la, respectively. Fig. le shows an isometric view of the subassembly marked as B 
in Fig. la. 

15 The packaging 10 shown in Fig. 1 includes a bottle 12 hawig a cap 14. The bottle 12 

contains the medicine or food product 10. An example of a medicine would be eye drops, 
while an example of a food product would be salad dressing. An expiration warning device 
constructed and operative in accordance with one embodiment of the present invention is 
assembled within the cap 14, and includes a plastic adapter 16, a plastic base 26, a pin 24, 

20 and the electronics. The electronics consist of a printed circuit board (PCB) 22, a chip 28, 
such as a Chip on Board, a metallic spring 29, 30, 31, a battery 32, a contact 34, a speaker 
18, and a speaker housing 20. The chip 28 is located on the board 22. The contact 34 is 
shown here as a small sheet metal part in 'X" shape, soldered to the PCB 22. The ^ring 
29,30,31 in the illustrated embodiment is another sheet metal part, which has a dual function. 

25 A At one end 29, it serves as a battery housing, as it is attached to the PCB 22, and holds 
the battery 32 in place. B. At its other end 31, it serves as a switch, as it touches the contact 
34 when the pin 24 is in a down position, and it does not touch the contact 34 when the pin 
24 is in an up position. The spring mid part 30 is a 90° twisted transition area, because parts 
29 and 3 1 of the spring must be perpendicular m order to function. 

30 The pin 24 is placed in a hole in the base 26. The PCB assembly is inserted into tracks 

25, 27 in the base 26, so that the pin 24 is located underneath the spring 31. 
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The adapter 16 places and holds the base 26 m place wifhin fhe cap 14. The adapter 
16 also places the speaker housing 20 in its place, adjacent to the cap, centered to the small 
hole in the cap 17. The speaker 18 is located in the speaker housing 20, and wired to the 
PCB 22. 

S When the cap 14 is screwed on the bottle 12, the pin 24 is pushed, and lifts the spring 

31. As a result, there is no contact between the spring end 31 and the contact 34. This is a 
"switch oflf position. When the cap 14 is opened (for the purpose of consuming the contents 
of the bottle 12), the pin 24 releases spring 31, which returns to its non-tensed position 
contacting the contact 34. This shorts the drcuit and switches on the indicating means. 

10 Whenever the switch is on, a signal is sent to the speaker. The tj^e of signal depends on the 
time from first opening of the product. For example, suppose that expiration time is 30 days 
fi-om first opening, the signal will be a beep each 4 seconds before 30 days have expired, and 
continuous annoying beeps after 30 days have expired. 

In this embodiment, it is the same switching mechanism (pin 24, spring 31, contact 

15 34) which activates both the signaling to the speaker (each time there is "switch on") and the 
start of countdown firom the first time of opening the cap (the Burst time there is "switch on", 
i.e., the user opens the cap). In other embodiments, the countdown trigger may be activated 
differently, not with a dual purpose switching mechanism as h^e, but v^th a separate 
activation device. This would mean an extra switching or triggering mechanism, yet the chip 

20 design might be less expensive. An example of a separate triggering for first time activation 
and for every cap-open signaling is described in the following embodiment. 

Referring now to Figs. 2a and 2b, there are shown an exploded view and an isometric 
view, respectively, of a warning device constructed and operative in accordance with another 
embodiment of the present inventioa Fig. 2c, shows another isometric view, similar to Fig. 

25 2b, but with the cover part 102 removed. 

Warning device 80, as shown in Fig. 2a, 2b, and 2c, refers to a label-type device. 
This means that the device is thin, and includes an adhesive tape 82 at its bottom. This 
embodiment is flat, but a non-flat and\or flexible design is also possible, to fit the shape of 
various products' packaging. The printed drcuit board 88 can be a standard epoxy glass 

30 or a thin new technology PCB (made of paper or other material), or any other type of 
PCB. The adhesive tape 82 is attached to the bottom of the PCB 88. A thin cell battery 
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94 is attached to the PCB by means of the battery housing 96. A cell battery might be 
replaced with new technology power source, such as "power papef \ for size minimizing. 
The chip on board 92 performs the countdown, as well as sending signals to the speaker 
98. 

5 This embodiment includes a sensor 90 as the switch mechanism to start the 

signaling. Sensor 90 may include a motion sensitive component. A non lipiiting example 
of a motion sensitive component is a small (typically a 3mm x 2mm x 1.5 mm aze) 
component, with two leads. The component shorts the two leads when moved, shaken or 
ffipped, due to a small moving uiertial element within its packagmg. The motion sensor is 

10 preferably soldered to the POB 82. Thus, the motion sensor shorts a circuit whenever the 
product with the device is being moved, and the chip starts sending signals to the 
speaker. This means that the speaker 98 provides signals when a consumer lifts or opens 
the packaging or attempts to take a medicine. Another example of a sensor 90 is a soimd 
sensor which identifies sound or sound JBrequency of extracting a pill firom a blister pack. 

15 Yet another example is a strain sensor (strain gauge) which identifies deformation of a 
blister pack. Another alternative is a sensor that identifies changes in the overall electrical 
resistance in the blister pack foil, or any other ph3rsical characteristics of a medicine pack. 

The type of ^gnaling depends on the countdown process (i.e., depending on 
whether it is a pre expiration point in time, or a post expiration point in time). The 

20 definition of the point in time when the coimtdown begins is achieved by a trigger 84, 
which is protected by a plastic or paper strip (tape) 86. The trigger 84 is a metal part 
assembled on the PCB 88. It is designed to short a circuit between printed leads 87 and 
89. Until activation, the tape 86 is located between the tri^er 84 and the leads 87 and 
89. This means that the device has not been activated yet, and countdown has not started. 

25 Once the tape 86 is pulled out, trigger 84 activates the device. 

If this embodiment is used for a device which is designed to provide an alert 
regarding expu-ation fi-om the manufacturing date, the tape (strip) 86 should be removed 
in the factory, and the countdown starts at appro?dmately the manufacturing date. 

If this embodiment is used for a device which is designed to provide an alert 

30 regarding expiration as measured from the first time the product is opened, the tape 
(strip) 86 should be removed by the consxmier, as a part of first time opening the product. 
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This can be achieved automatically if the strip 86 is attached (e.g. ghied) to a seal of the 
product (not shown in the figure) or other packaging elemrat vdiich is moved when the 
product is opened. When the consumer tears the seal or moves the element, the strip 86 
which is attached to an element of the seal or packaging element will be detracted 
5 together therewith, thus the countdown will start. 

If the device is designed for dual coimtdown fimctionality, both fi^om 
mamifectuiing and from first use, the de\dce might include two independent triggers. This 
means that there win be two separated arrangements of a trigger 84 attached to two leads 
87, 89 and an isolating strip 86 in betwera the tngg&c and the leads. (Not shown in the 
10 figure). One of them will be activated in the fectory (by pulling its stxip), therefore 
starting the countdown firom manufiicturing date. The other will be attached to the seal or 
other packaging element of the product, and will be activated when tearing the 
packaging, thus activating the second, independent, countdown from first opening the 
product. 

15 The cover 102 is designed to cover the inner structure of the device. In this 

embodiment the cover 102 and the speaker housing 100 are separate parts, but in another 
embodiment they botii might be a single part. 

Rfifesrring now to Figs. 3, 4, 5, 6, 7, and 8, there are shown flow diarts of the 
operation of the device, constnicted and operative in accordance with various exemplary 

20 embodiments of the present invention. Each of these flow charts or methods of operation 
may be used in any of the examples above, or other applicable embodiments. 

Fig. 3 refers to a device which is designed to indicate only expiration from first 
opening, e.g. for a medicine which should not be used if 30 days from first opening have 
expired, wherein signals or an indication are provided after the expiration date of the 

25 product. When opening the cap for tiie first time, it triggers the countdown, so that the chip 
starts timing the 30 day period (block 40). The triggering m^ be achieved by various 
triggering and/or switching mechanisms, as explained above. Optionally, there might be a 
special indication, such as a distinguishing sound, to indicate that the product has been 
opened for the first time. It might be a sequence of 3 beep sounds, for example (block 42). 

30 This is a kind of electronic seal-opening or tamper indication: the consumer knows from this 
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indication tbat this is the first opening. If using a speaking device instead, tiie signal may be 
the words: "First open". 

Starting this moment, any time the cap is open (block 44) and 30 days have not 
expired yet (block 46), then there will be no alert signal. "When the cap is closed (block 50) 
5 and later reopened (block 44), then again, as long as 30 days have not expired (block 46), 
there will be no alert signal. 

During this period, when the eiqpiration date has not been reached, and there is no 
alert signal, the device may not provide any signal at all. This is a straight forward design 
approach, but it has a severe disadvantage: If the device malfimctions, the consumer assumes 

10 that the product has not expired, because there is no signal at all. For this reason, it is 
preferable to provide some kind of indication also when the product has not expired, for 
example, a beep sound every 4 seconds (block 48). Of course, the signal stops when the user 
closes the cap (block 52). 

When opening the cap (block 44), and if 30 days from first opening have passed 

15 (block 46), then the device makes an alert sound, for example, continuous beep sounds. 
When closmg the cap (block 56), the alert stops (block 58). The consumer should throw 
away the product. However, if the consumer does not dispose of the product and attempts 
to use it a^in sometime (block 60), the alert sound will signal again (block 54). Of course, if 
the user keeps the expired product fi>r a very long tim^ eventually the batteiy will become 

20 empty. IF the battery is dead and the device does not fimction, the user should dump the 
product as well. This explains why the use of blocks 48, 52 (signaling for a non-expired 
product) is recommended. To summarize: It is safer to have two types of signaling: A signal 
for a pre-expiration period (might be a beep each 4 seconds or a voice saying: "ok to use"), 
and a dififerent signal for a post-expiration period (might be continuous loud high-rate beep 

25 alert, or a voice saying "expired . . . expired . . . expired. . .). 

While Fig. 3 refers to "switch on" as a cap open, and "switdi off" as a cap closed, it 
is ^predated that switching the signaUng means can be achieved by various switching types, 
suited to the type of product and its packaging. For example, the switchmg may be activated 
by a motion sensor, as explained in tihe adhesive label embodiment In this case, the signal 

30 starts once the sensor identifies a package opening or movement of the product or extraction 
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of a pill from a blister pack, and the signal lasts as long as the motion is identified plus, say, 
10 seconds. 

Whfle Fig. 3 refers to beep sounds as signals, the signals may be voice, blinking Ught, 
or any other indication. 

The flow chart of Fig. 4 shows an alternative approach of operation of the device. In 
the embodiment of Fig. 4, the signals indicate that the product has not expired, while the 
absence of signals indicates that the product has esqwed. As in Fig.3, Fig. 4 also refers to a 
device which is designed to indicate only expiration from first opening, e.g. a medicine which 
should be disposed of when 30 days fix)m the first openmg have ejqnred. 

When opening the cap for the first time, the countdown is triggered, so that the chip 
starts timing the 30 day period (block 40). Optionally, there might be a special sound, or 
other special indication, to indicate that the product has been opened for the first time. It 
might be a sequence of 3 beep soimds, for example (block 42). 

Starting this moment, as long as the cap is open (block 44) and 30 days have not 
expired yet (block 46), then there wll be an indication or signal, indicating the product can 
be used (block 62). The mdication may be a beep sound each 4 seconds, or a voice saying 
"ok to use", or a green Hght, etc. When the cap is closed (block 64), the signals stop (block 
66). When the cap is reopened (block 44), and as long as 30 days have not expired yet (block 
46), this indication will be provided (block 62). 

When opening the cap (block 44), and if 30 days from first opening have passed 
(block 46), then the device will make no signal at aU. The absence of the signal indicates the 
user must throw away the product, and not to use it. 

Fig. 5 refers to a device which is designed to indicate only expiration from 
manufacturing date, e.g. a medicine which should be disposed of 365 days after 
manufecturing. (e.g. manufecturing date January 01, 2004 and expfration date January 01, 
2005). Since the countdown is activated in the fectoiy by the manu&ctuter, no triggering is 
requh-ed upon first opening. However, optionally a special signal might be provided upon 
first openmg of the product (block 42). This could provide a kind of electronic tamper 
indication. 

The rest of this flow chart is similar to Figure 2, and has the same reference numerals, 
with one difference: instead of countdown from first opening (Fig. 2 block 46), here the 
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countdown is since manufecturing (block 47). The rest is the same, i^arding pre expiration 
signaling (blocks 48, 50, 52), and post expiration signaling (blocks 54, 56, 58, 60). 

Fig. 6, like Fig. 5, refers to a device which is designed to indicate only expiration 
from manufacturing date. Again, countdown is activated in the factory by the manufacturer, 
and no triggering is required when first opening the packaging. The 3 beep sound indicating 
first opening is a possible option (block 42). As long as the cap is open (block 44) and 365 
days have not expired yet (block 47), then there will be a agnal, thereby indicating that the 
product can be used (block 62). The signal may be a beep sound each 4 seconds, or a voice 
saying "ok to use", or a green Hght, etc. If the cap is closed (block 64), the signals stop 
(block 66). When the cap is reopened (block 44), and as long as 365 days have not expired 
yet (block 47), the indication that it is safe to use the product (block 64) will be provided 
again. 

When opening the cap (block 44), and if 365 days from first opening have passed 
(block 47), then the device wiU make no signal at alL The absence of the signal indicates the 
user should throw away the product, and not to use it. 

Fig. 7 refers to a device havmg dual expiration monitoring. This means that two 
independent countdowns occur. One countdown is started by the manufecturer, in the 
fectoiy (for counting the general expiation period). The second countdown (block 40), 
starts at the moment of first opening the cap (or when tearing a seal). This is the countdown 
for expiration from opening. Basically, Fig. 7 is amilar to Fig. 3, with one difference. In the 
Fig. 7 embodiment, the differentiation between pre ejq>iration signaling (blocks 48, 50, 52) 
and post expiration signaling (blocks 54, 56, 58, 60) is decided based on two questions, 
referring to the two independent countdown processes. The questions are: Has the product 
expn-ed due to ending the countdown from the manufacturing date (block 47) and: Has the 
product expired due to ending the countdown fi^m first opening (block 46). (While in Hg. 3 
embodiment, the differentiation between pre expiration signaling (blocks 48, 50, 52) and post 
expiration signaling (blocks 54, 56, 58, 60) is decided based on one question only (block 
46)). So, Fig. 7 is based on two independent countdowns, while Fig. 3 is based only on one. 

Fig. 8, like Fig. 7, refers to a device having dual miration monitoring. In all other 
ways, it is sinular to Fig. 4, but again, with one diflference: It refers to two countdown 
processes, thus the two questions (block 46, block 47) need to be answered. If the answer is 
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no to both questions, there wffl be a signal (block 64). If the answer is yes to any of the 
questions (or to both of them), there will be no signal (block 68) in this embodiment. 

It will be appredated that the configuration of the switching / activating / triggering 
mechanisms, the PCB, the chip, etc. is not limited to those iUustrated, because the 
5 electronics, and the mechanics Qf any), can be implemented in various simple manners, and 
may be based on many types of existing technology and/or components used in mai^ 
electronic consumer products. The device of the invention combines inexpenave electronics 
with a fimctional timing program that is for a specific product's expii^on monitoring 
activity, and combining them in a fimctional packaging which can fit the consumed product's 

10 packaging. Together, the result is an eflfective and innovative high-tech aid. It has a very high 
benefit to cost ratio, which makes it disposable. It also has a very high ratio of benefit to 
simpUcity of use, which makes it extremely usefijl and user fiiendly, as it is totally automatic, 
requiring no user setup, and it solves a real need that has not been solved until now. 

As demonstrated in the various embodiments, different types of switching may be 

15 used: mechanical contact switch, motion sensitive switch, or any other suitable switch. 
Another option would be to use a Bght sensitive sensor (a standard component that closes a 
circuit when exposed to light). In this case, for example, opening a bottle's cap wiU expose 
the sensor to light, thus activating the indicator. This solution is less useftil, because taking 
medicme in msufficient Kghting wffl prevent proper fimctionmg of the device. However, the 

20 use of light sensor is mentioned here to illustrate the variety of technical solutions for the 
device. It wffl also be appreciated that with a spedfic electronics / chip design, the same 
svwtching element may both activate countdown fi-om first opening and activate signal 
sending whenever the product is reopened. It will also be appreciated that besides the chip, 
other electronic parts may be included in the PCB assembly of some possible embodiments, 

25 such as resistors or capacitors. This is a trivial matter of a PCB assembly design, thus not 
detailed here.It wUl be appreciated that the post expiration and /or pre expiration signal may 
be audible or visual. Audible signals might be beep sounds, tunes (music) or voice (speaking 
device). Visual signals might be a constant or blinking fight, or a strip which changes its 
color afl;er a predefined time. Using a changmg color strip may involve a chemical device, 

30 with no PCB, no battery, and no electronics at all. 
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A spedal feature of the invention is that the special signaling at the time of the first 
opening mentioned in some of the onbodiments can be considered as an "electronic" seal, 
indicating the lack of tampering. Thus, it may be used to replace the conventional "physical" 
seal in some products, and save some production costs. 

It will be appreciated that the indicator stops providing a signal automatically after 
the product is put down or returned to its packagmg (e.g., a bottle cap is closed). 
Alternatively, the indicator may provide a signal which stops automatically after a pre-set 
signal time. 

The method of a typical use -wnll now be described by wiqr of sevend non-limiting 
examples. 

Example 1: A device with ejqMration alert fi-om first opening, based on Fig. 3 flow chart 

a. August 1, 2004: The consumer buys eyes drops, instructions are to use within a 
month firom first opening. 

b. August 2, 2004: User A opens the bottle for the first time. 3 beep sounds declare the 
first opening. As long as user A uses the product, the cap provides a smgle beep 
soimd each 5 seconds. When dosang the cap on the bottle, the sound stops. 

c. August 10, 2004: User B finds the eye drops in the medicine closet, and wants to use 
it. She doesn't know when it was first opened. User B op^ the cap. Since 30 days 
has not passed yet, there is NO alert. There is only a single beep sound each 5 
seconds. User B now knows that the product has not exphed, thus she uses the eye 
drops. When closing the cap on the bottle, the soimd stops. 

d. August 22, 2004: User A needs to use the product again. It's been quite a long time 
and user A cannot remember whether a month has passed since he'd first opaied the 
bottle, or not. User A opens the cap. He hears a single beep sound each 5 seconds. 
He knows that the product is valid, and uses it. When dosing the cap on the bottle, 
the soimd stops. 

e. September 7, 2004: User A needs to use the product for the third time. Again, he 
cannot remember whether a month has passed since he first opened the bottle, or not 
He opened the cap. The cap provides a loud continuous alert sounds m a rate of 4 
beeps per second. User A knows that the product has expired and must not be used. 
He does not use it. He closes the botde and the alert sound stops. 
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f. September 20, 2004: User B needs to use eye drops again. She finds the same bottle 
in the medicine cabinet. Apparently, user A has fbigotten it there, and not disposed of 
it. User B opens the cap. Again, the cap provides a loud continuous alert sounds in a 
rate of 4 beeps per second. User B closes the cap without consuming the product. 
5 The alert sound stops. User B throws away the product. 

Example 2: A device with expiration alert fi-om manufectuiing date, based on Fig. 5 flow 
chart. 

a. August 2004: The consumer buys a bottle with Paracetamol tablets, instructions are 
10 to use by December 2005. 

b. September, 2004: User A opens the bottle for the first time. As long as user A uses 
the product, the cap provides a voice message each 5 seconds: "ok to use" "ok to 
use" . . . etc. . He takes a pill. When closing the cap on the bottle, the voice stops. 

c. March, 2005: User B finds the Paracetamol in the medicine closet, and wants to use 
15 it- She opens the cap. There is a voice message each 5 seconds: "ok to use". User B 

now knows that the product has not ecpired, thus she takes a pill. When closing the 
cap on the bottle, the voice stops. 

d. February, 2006: User A needs to use the product again. He opens the cap. He hears a 
continuous voice message saying "EXPIRED ... EXPIRE) ... EXPIRED". He 

20 doesn't use the product. When closing the cap on the bottle, the soimd stops. 

e. October, 2006: User B needs to use the product again. She finds it in the cabinet. 
Apparently, user A has forgotten it there, and not disposed of it. User B opens the 
cap. The cap provides no sound whatsoever, because the battery has run out. User B 
knows anyway that the product should be disposed, because she doesn't hear the 

25 repetitive each 5 seconds message "ok to use". She throws away the product to the 

garbage. 

Example 3: A device with dual expiration alert: firom first opening, and fi^om manufacturing, 
based on Fig. 8 flow chart 

a August 1, 2004: The consume buys nose drops, instructions are to use within a 
30 month fi-om first opening, and the general expiration date is August 1, 2005. 
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b. September 1, 2004: User A opens the botde for the first time. 3 beep sounds declare 
the first opening. As long as user A uses the product. Hie cap provides a short 3 
seconds melody tunes each 6 seconds. In addition, the cap provides a green light. 
When closing the cap on the bottle, the tunes stop, and the light turns off. 

c. September 5, 2004: User B finds the nose drops in the medicine doset, and wants to 
use it. She doesn't know when it was first opened. User B opens the cap. Since 30 
days has not passed yet, AND since the general expiration date firom manufectuiing 
has not passed yet, there is NO alert. There is only that combination of a melody and 
a green light. Usot B now knows lhat the product has not e>q>iied, thus she uses the 
nose drops. Whrai closing the cap on the bottle, the sound and light stop. 

d. March 22, 2005: User A needs to use nose drops. He opens the bottle. The general 
expiration date has not passed yet, BUT the expiration fi-om opening has passed. 
There is neither sound nor light. The absence of the signals means that the product 
has expired. 

Example 4: A device with expu-ation alert fi-om first openmg, based on Fig. 7 flow chart. 

a. August 1, 2004: The consumer bujrs pills, instructions are to use within 10 days fi-om 
first opening. (For example, the product is sensitive to humidity). The pills packet is 
sealed in an aluminum foil bag, preventing humidity fix)m reaching the medicine. The 
alert device, in a label configuration, is attached to the pills packet. 

b. August 2, 2004: User A tears the alummum bag and pulls out the packet. The label is 
attached to the packet, but the triggering strip is attached to the aluminum bag. 
Therefore, the strip is extracted fi-om the label and countdown starts. 3 beep sounds 
announce the first opening. As long as user A moves the product, the label provides a 
single beep soimd each 5 seconds. A few seconds after putting the product down, the 
sound stops. 

c. August 8, 2004: User A wants to take a pill. He picks up the packet. The label's 
motion sensor detects the movement, thus sending a signal to the label's speaker. 
Since 10 days has not passed yet, there is NO alert. There is only a single beep sound 
each 5 seconds. It stops a few seconds after putting down the packet. 
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d. August 15, 2004: User A wants to take a pilL He picks up the packet. The label's 
motion sensor detects the movement, thus sending a signal to the label's speaker. 
Since more than 10 days have passed from first opening, the label provides a loud 
continuous alert sounds in a rate of 4 beeps per second. User A knows that the 
product has expired and must not be used. 

While the invention has been described with respect to a limited number of 
embodiments, it will be appreciated that many variations, modifications and other 
applications of the invention may be made. It will fiuther be ^reciated that the invention is 
not linnted to what has been desaibed herdnabove merd^ by way of ^cample. Rather, the 
invention is linaited solely by the claintis which follow. 
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CLAIMS 

1. A warning device for attachment to packaging of a product which has an 
expiration date, the device comprising: 

timer means for counting passage of a pre-set period of time, according to a timing 
program tailored to the product, to the expiration date, and for providing a signal at the 
expiration date; 

an indicator ananged to receive said signal and to provide an iniHcation to 
differentiate a pre-e^iration date period from a post-ejq)iration date period; and 

a switch coupled to the packaging and arranged to activate said indicator when a 
person attempts to use the product. 

2. The device according to claim 1, wherdn said timer means includes timer 
means for counting a factory pre-set period of time from a manufacturing date until the 
e7q)iration date. 

3. The device according to claim 1 or claim 2, wherein said timer means includes 
tuner means for counting a pre-set period of time from a date of first use imtil the expiration 
date. 

4. The device according to claim 3, flirtiier conq)risang a tri^er to cause said 
timer means to start a countdown from a date of first opening the product. 

5. The device accordmg to any of clauns 1 to 4, wherein an indication signal is 
provided during a post-expiration date period, and no signal is provided during a pre- 
expiration date period. 

6. The device according to any of claims 1 to 4, wherein an indication signal is 
provided during said pre-expiration date period, and no signal is provided during said post- 
expiration date period. 

7. The device according to any of claims 1-4, wherem one kind of indication 
signal is provided during said pre-expiration date period, and another kind of signal is 
provided during said post-expu^tion date period. 

8. The device according to any of the preceding claims, wherein said timer 
means and said indicator are electronic means. 

9. The device according to any of the preceding claims, wherein said indicator 
provides an audible indication. 
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10. The device according to any of the preceding damis» wherein said mdicator 
provides a visual indication. 

11. The device according to any of the preceding claims, wherein said switch 
includes a mechanical switch. 

12. The device according to any of claims 1-10, wherein said switch includes an 
electronic switch. 

13. The device according to any of claims 1-10, wherdn said switch indudes a 

sensor. 

14. The device according to dther of claims 1 and 2, and conq)ri^: 

a printed circuit board (PCB) with a cMp-on-board having a dedicated timing 
program for providing signals in accordance wifli the timing program; 

an m-fectoiy activated trigger for activating a timing countdown from date of 
manufacture; 

an automatically activated switch for activating said indicator whenever tiie product is 
used; and 

an internal power source for powering the device. 

15. The device according to either of claims 3 or 4, and comprising: 

a printed circuit board (PCB) with a chip-on-boaid having a dedicated timing 
program for providing signals in accordance with the timing program; 

an automatically activated trigger for activating a timing countdown from tiie 
product's first use; 

an automatically activated switch for activating said indicator each time the product 
is used; and 

an internal power soiorce for powering the device. 

16. A metiiod for providing a warning for a product which has an expiration date, 
the method comprising: 

coupling to the product packaging 

timer means for counting passage of a pre-set period of time, according to a 
timing program taflored to the product, to the expiration date; and an 
indicator for providing an indication to differentiate a pre-expiration date 
period from a post-expiration date period; 
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triggering said timer means to automaticafly counting passage of said pre-set 
period of time, and 

automatically activating said indicator each time the product is used to differentiate 
pre-expffation from post-expiration. 

17. The metiiod accordmg to claim 16, wherein said pre-set period of time is a 
factory d^ed product expiration time from manufecturing date. 

18. The method accordmg to claun 16, wherein said pre-set period of time is a 
product expiration time from a first opening of the product packaging. 

19. The method according to daim 16, wherdn said pre-set period of time is a 
fectoiy defined product expiration time from manufecturing date, or a product ejq)iration 
time from a first opening of tiie product packaging, whatever happens first. 

20. The metiiod according to any of clauns 16-19, wherein the indicator provides 
a special signal at a time of a first opening, which acts as tamper evidence. 

21 . The metiiod according to any of claims 16-19, wherein said indicator provides 
a signal which starts automatically when said product is used, and stops automaticaUy when 
said product is put away. 

22. The metiiod according to any of claims 16-19, wherein said indicator provides 
a signal which starts automatically when said product is used, and stops automaticaUy after a 
pre-set signal time. 
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